SHUTTLE CJRITICAL ITEMS LIST — OREITER

SUBSYSTEM :ACTUATION MECH-ET/CRE DOOR FMEA NQ 02=40-012100-2 REV:02/17/38

ASSEMBELY :!ET/CRBITER UMBILICAL DOOR MECHANISMS CRIT. FUNMC: 1
P/H RI VoY 0=-55504d0 CRIT. HDW 3 1
P/N VENDOR: VEHICLE 182 143 104
QUANTITY & ' E?FECTI?ITY: X -4 =
12 1H2 & 2 Loz PHASE(S): ©PL L0 X 00 DO X LS

. REDUNDANCY SCREEN: &A= B~ c-
PREPARED BY: APPROVED BY: APPROVED B {Hasan.
DES R. H. YEE nﬂsdﬁ' ;
REL J. 5. MULLEN REL
QE W. 8. SMITH QF
TTEM:

MULTIFLE LINKAGE ASSEMBLY, DOCR HINGE/DRIVE MECHANISH

FURCTION:
TO PROVIDE NECESSARY EKINEMATIC DOCR MOTICN DURING DOOR CLOSE OPERATION

AND TO ASSIST 1IN SECURING QF DOOR.

FALLURE MODE:
PHYSICAL BINDING/JAMMING

CATSE(S) :
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBTECT/DEERTS, DEFECTIVE
PART/MATERIAL OF MANUFACTURING DEFECT, VIBRATION

EFFECT(5) ON:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(4) LosS3 OF FUNCTION, DOOR CANNQT CLOSE.
{B) THFERMAL GRADIENTS INTQ COMPARTMENT.
(C.D) POSSIBLE LOSE OF CREW/VEHICLE DUE TO DAMAGE CAUSED BY THERMAL

EFFECTS IF THE DOORS CRANNOT BE CLOSED AND FULLY LATCEED FOR SAFE RE-
ENTRY .



SEUTTLE CRITICAL ITEME LIST - ORDITIER .

SUBSYSTEM :ACTUATION MECH-ET/ORB DOOR FMEA Hﬁ 02=40=0123100=3 REV:02/17/88

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST {C)INSPFECTION (D)FALILOEE HISTORY (E]OFPERATIONAL USE

(A) DESIGN
THE ORBITER/ET UMBILICAL DOOR MECHANISM IS AN ASSEMELY COF FOUR~-BAR/CVER-
CENTER LINKAGES DRIVEN BY AN ELECTROMECHANICAL ACTUATOR THROUGH A TCORQUE
TUBE, BELLCRANKS AND CONNECTING RODS. MATERIALS USED: A-286 CRES STEEL
AND INCONEL 718. CLEANLINESS REQUIREMENTS MAINTATNED PER MAO110-311.
SAFETY FACTOR OF 1.4 MINIMUM. DUAL ROTATING SURFACES ON BEARINGS.
SPHERICAL BEARINGS USED TO COMFENSATE FOR LINKAGE MISALIGNMENT. "“BAGGIEY
PRECLUDES ICE FORMATION IN DOOR CAVITY AREA AMD LINKRGE.

{B) TEST
ACCEPTANCE TESTS: INSTALLED AND RIGGZED PER MLO30R-Q0588. FUNCTIOWALLY
TESTED DURIME RIGGTING AT FATMDALE AND FUNCTIONALLY TESTED AT ESC.

QUALIFICATION TESTS: QUAL-CERTIFIED PER CR-45~563000-001, AS PART OF THE
QUALIFICATION OF THE QRBITER/ET UMBILICAL CLOSEQUT DOOR MECHANISM
SUBSYSTEM. CERTIFICATION BY ANALYSIS INCLUDED: PRESSURE ENVIRONMENT,
FUNGUS, HUMIDITY, OZONE, RAIN, SALT SPRAY, SAND/DUST, SHOCK, :
ACCELERATION, THERMAL VACUUM AND MARGIN OF SAFETY. CERTIFICATION TESTS
INCLUDED: STATIC TESTS (WITH LIMIT LOADING ON AN OFEN AND CLOSED DOOR:
SIMUIATING LIFT~-OFF AND EE-ENTRY CONDITIONS), AERQ-ACOUSTIC VIBRATION
(BSIMULATING 400 MISSTON CAPARTIITY AT 1&6=8,000 HI), TEMPERATURE TEST
(DOOR AND LATCHES CYCLED FROM CPEN/LATCHED TO CLOSED/LATCHED T
OFEN/LATCHED; 2 TIMES AT +9%60 +/=- 20 DEG P) AMD OPERATIONAL-LITE CYCLE
TEST (1,000 CYCLES; DCOR CYCLED OPEN-CLOSE-QPEM: CENTERLINE AND LQOR
LATCHES ¢YCLED FULL EXTENSION-RETRACTION; EXPECT 500 CYCLES PER 100-
MISSIONS). BOTH LATCH AND DOOR DRIVE MECHANISMS WERE CYCLED SEVERAL
TIMES (DURING AN "OFF-LIMITS BAGGIE TESTM) WHILE UTILIZING 0.02 INCH
THICK POLYETHYLENE CLEAR PLASTIC = TO SIMULATE JAMMING CONDITIONS.

THE BAGGIE PREVENTS I1CE PORMATION IN THE ET UMBILICAL CAVITY.

CMRSD: OPEN/CLOSE (1-"G") GPERATIONAL CHECROUT COF RIGET-HAND/LEPT-HAND
ET DOORS; MOTOR 1 MOTOR 2 AND DUAL MCTCR OPERATIOCN. FREQUENCY - ALL
VEHTCLES AT GROUND TURNAROUND.

{C) INSPECTION

RECEIVING INSPECTION
RaW MATERIAL AND PROCESZS CERTIFICATICHS ARE VERIFIED DY INSPECTION.

CONTAMINATION CONTROIL.

ASSEMBLED IN A CONTROLLED ENVIRONMENT PER AFPLICARLE SFECIFICATION,
INSPECTION MOWITORE AREA FOR COMPLIANWCE T SPECIFICATION. CLEANLINESS
REQUIREMENTS MAINTAINED PER MAO110-311 VERIFIED BY INSPECTICH. "BAGGIE"
APFLICATION TIC FRECLUDE ICE FORMATION IN DOOR CAVITY ARER AND LINEAGE
VERIFIED BY INZPECTION. CORRCSION FROTECTION PER MAOQSQ&~301l VERIFIED BY
INSEECTION.




._~ SHUTTLE CRITICAL ITEMS LIST - QRBITER
SUBSYSTEM :ACTUATION MECH-ET/ORE, DOOR FMEA NO 02-4D-012100-2 REV:02/17/88

AGSEMBLY / THSTALLATION

ASSEMDLED PER DETAILED FLANNING INSTRUCTIONS. SAFETY WIRE AND COTTER
PINS UTILIZED TO SECURE HARDWARE ARE VERIFIED BY - INSPECTICH.
INSTALLATIUN WITHESSED AND VERIFIED BY INSFECTION.

NONDESTRUCTIVE EVALTATICN
PENETRANT INSPECTION VERIFIED BY INSPECTICH.

CRITICAL PHdCESSEE

HEAT TREATTNG AND INSTALLATION OF THREADED. FASTENERS PER AFTLICARLE
SFECTTICATICNS VERITIED BY INSPECTICN.

TESTING
FUNCTIONAL CHECFOUT WITNESSED AND VERIFIED DY INIPECTION.

HANDLING,/PACRACING |
PACKAGING AND PROTECTICN VERIFIED BY INSPECTIOM, DARTS PROTECTION AND
HAKDLING REQUIREMENTS ARE VERIFIED BY INSPECTION.

(D) FAILURE HISTORY

TIHERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FATLURE MOQDE. :

. (E) OFERATIONAL USE |
CREW WILL CYCLE DOUR TO ATTEMPT TO DISLODGE DEERIS OR LOOSEN
STALLED/JAMMED MECHANISM.



